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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ceramic filter, 
assembly in which a heat hardly escapes from an outer 
periphery surface of a filter adhesion structure 
substance to the outside and an efficient regeneration is 
carried out. 

SOLUTION: The ceramic filter assembly 9 is constituted 
using a structure substance M in which outer periphery 
surfaces of a plurality of filters F1 comprising a porous 
ceramic sintered body are adhered to each other 
through a first layer 15 comprising ceramic quality. A 
second layer 16 comprising a ceramic quality is formed 
on the outer periphery surface 9c of the structure 
substance M. A heat conductivity of the second layer 16 
is less than that of the first layer 1 5. 
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* NOTICES * 

iTPO and NCIPI are nat, responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawiugs, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The ceramic filter aggregate characterized by being smaller than the thermal conductivity 
said whose thermal conductivity of the 2nd layer it is the ceramic filter aggregate with which the 2nd 
layer which becomes the peripheral face of the structure on which the peripheral faces of two or 
more filters which consist of a porosity ceramic sintered compact were pasted up through the 1st 
layer which consists of quality of a ceramic firom the quality of a ceramic was formed, and is said 1st 
layer. 

[Claim 2] The ratio of said thermal conductivity of the 2nd layer to said thermal conductivity of the 
1st layer is the ceramic filter aggregate according to claim 1 characterized by being 0.1-0.8. 
[Claim 3] It is the ceramic filter aggregate according to claim 1 which said thermal conductivity of 
the 1st layer is 0.1 W/m-K - 10 W/m-K, and is characterized by said thermal conductivity of the 2nd 
layer being 0.01 W/m-K - 8 W/m-K. 

[Claim 4] Said 2nd layer is the ceramic filter aggregate given in claim 1 characterized by said thing 
[ being formed so that it may become thicker than the 1st layer ] thru/or any 1 term of 3. 
[Claim 5] For both the 1st layer and said said 2nd layer, the fiber content in said 2nd layer while 
containing ceramic fiber during a presentation is the ceramic filter aggregate given in claim 1 
characterized by more than the fiber content in said 1st layer thru/or any 1 term of 4. 
[Claim 6] It fabricates as a whole to a cross-section approximate circle configuration or a cross- 
section abbreviation elliptical by cutting the lateral part of the structure on which the peripheral faces 
of two or more honeycomb filters which consist of a porosity silicon carbide sintered compact were 
pasted up through the 1st layer which consists of quality of a ceramic. The ceramic filter aggregate 
characterized by being larger than the thermal conductivity said whose thermal conductivity of the 
2nd layer it is the ceramic filter aggregate with which the 2nd layer which becomes the peripheral 
face produced by said appearance cut fi-om the quality of a ceramic is formed, and is said 1st layer, 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ceramic filter aggregate of the structure which 
pasted up two or more filters which consist of a ceramic sintered compact, and was unified. 
[0002] 

[Description of the Prior Art] The nimiber of an automobile is increasing by leaps and bounds after 
the 20th century, and the increment of it also with the rapid amount of the exhaust gas taken out by 
the intemal combustion engine of an automobile in proportion to it is being enhanced. Since the 
various matter contained in the exhaust gas which especially a diesel power plant takes out becomes 
the cause which causes contamination, in current, it is having effect serious for a world environment. 
Moreover, the research result that the particle in exhaust gas (diesel particulate) becomes the cause 
which sometimes causes reduction of an allergy failure or a sperm count is also reported by recently. 
That is, it is considered to be a urgent technical problem for human beings to take the cure which 
removes the particle in exhaust gas. 

[0003] The exhaust gas purge of various varieties is proposed from before under such circumstances. 
A common exhaust gas piu"ge prepares casing in the way of the exhaust pipe connected with the 
engine exhaust manifold, and has the structure which has arranged the filter which has a detailed 
hole in it. There is a ceramic besides a metal or an alloy as a formation ingredient of a filter. The 
honeycomb filter made fi-om cordierite is known as an example of representation of the filter which 
consists of a ceramic. Recently, since there is an advantage, like the pressure loss which is high, and 
is chemically stable is small, a porosity silicon carbide sintered compact is used as a filter formation 
ingredient in many cases. [ of thermal resistance a mechanical strength, and collection efficiency ] 
[0004] The honeycomb filter has the eel of a large number prolonged along the own direction of an 
axis. In case exhaust gas passes through a filter, the trap of the particle is carried out with the cell 
wall. Consequently, a particle is removed out of exhaust gas. 

[0005] However, the honeycomb filter made from a porosity silicon carbide sintered compact is 
weak to a thermal shock. Therefore, it becomes easy to produce a crack in a filter, so that it enlarges. 
Therefore, the technique of imifying two or more small pieces of a filter individual, and 
manufacturing the one big ceramic filter aggregate is proposed as a means to avoid breakage by the 
crack in recent years. 

[0006] The general method of manufacturing the above-mentioned aggregate is introduced simply. 
First, a square pole-like honeycomb Plastic solid is formed by extruding a ceramic raw material 
continuously through the metal mold of an extruding press machine. After cutting a honeycomb 
Plastic solid to equal die length, the cutting piece is calcinated and it considers as a filter. The 
structure which bimdled two or more filters and was unified is produced afler a baking process by 
pasting up the peripheral faces of a filter through the nature sealant layer of a ceramic of 1mm - 3mm 
thickness. And a ceramic layer is formed using the same ceramic ingredient as the peripheral face of 
this bonded structure object. The desired ceramic filter aggregate is completed the above result. 
[0007] And the heat insulator of the shape of a mat which consists of ceramic fiber etc. is twisted 
around the peripheral face of a ceramic filter aggregate. In this condition, the aggregate is held in 
casing prepared in the way of an exhaust pipe. 
[0008] 
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[Problem(s) to be Solved by the Invention] By the way, with the conventional technique, the same 
ceramic paste as a sealant layer was diverted, and the ceramic layer of the peripheral face of a filter 
bonded structure object was formed. 

[0009] However, the nature ingredient of a ceramic used for formation of said sealant layer serves as 
a presentation aiming at reduction of the thermal resistance between the filters which filters pasted 
up and pasted up fimdamentally. Therefore, applying the nature ingredient of a ceramic for said 
sealant stratification to the ceramic layer of the peripheral face of the filter (namely, it aims at 
buildup of thermal resistance) bonded stmcture object aiming at heat insulation as it is has 
xmreasonableness originally. Therefore, in the conventional technique, heat could be easy to come 
off outside firom the peripheral face of a filter bonded structure object, and efficient playback was not 
able to be performed. 

[0010] This invention is made in view of the above-mentioned technical problem, in the object, heat 
cannot come off easily outside fi-om the peripheral face of a filter bonded structure object, and it is to 
offer the ceramic filter aggregate which can perform efficient playback. 
[0011] 

[Means for Solving the Problem] It is the ceramic filter aggregate with which the 2nd layer which 
becomes the peripheral face of the stmcture on which the peripheral faces of two or more filters 
which consist of a porosity ceramic sintered compact in invention according to claim 1 were pasted 
up through the 1st layer which consists of quality of a ceramic in order to solve the above-mentioned 
technical problem firom the quality of a ceramic was formed, and let the ceramic filter aggregate 
characterized by said theraial conductivity of the 2nd layer being smaller than said thermal 
conductivity which is the 1st layer be the summary. 

[0012] In claim 1, the ratio of said thermal conductivity of the 2nd layer to said thermal conductivity 
of the 1st layer presupposed that it is invention according to claim 2 0.1-0.8. In claim 1, said thermal 
conductivity of the 1st layer of invention according to claim 3 is 0.1 W/m-K - 10 W/m-K, and said 
thermal conductivity of the 2nd layer presupposed that it is 0.01 W/m-K - 8 W/m-K. 
[0013] In claim 1 thru/or any 1 term of 3, said 2nd layer presupposed that invention according to 
claim 4 is formed so that it may become thick rather than said 1st layer. In claim 1 thru/or any 1 term 
of 4, invention according to claim 5 made both the 1st layer and said said 2nd layer there be more 
fiber contents in said 2nd layer than the fiber content in said 1st layer while it contained ceramic 
fiber during the presentation. 

[0014] While said 1st layer contained 3 % of the weight - 80% of the weight of the inorganic particle 
by solid content in claim 1 thru/or any 1 term of 5 in invention according to claim 6, said 2nd layer 
presupposed that 0 % of the weight - 2.9% of the weight of an inorganic particle is contained by 
solid content. 

[0015] Invention according to claim 7 is fabricated as a whole to a cross-section approximate circle 
configuration or a cross-section abbreviation elliptical by cutting the lateral part of the structure on 
which the peripheral faces of two or more honeycomb filters which consist of a porosity silicon 
carbide sintered compact were pasted up through the 1st layer which consists of quality of a ceramic. 
It is the ceramic filter aggregate with which the 2nd layer which becomes the peripheral face 
produced by said appearance cut firom the quality of a ceramic is formed, and let the ceramic filter 
aggregate characterized by said thermal conductivity of the 2nd layer being larger than said thermal 
conductivity which is the 1st layer be the summary. 

[0016] Hereafter, "an operation" of this invention is explained. According to invention given in 
claims 1 and 6, the way of the thermal conductivity of the 2nd layer formed in the peripheral face of 
a filter bonded structure object is smaller than the thermal conductivity of the 1st layer which pastes 
up the peripheral faces of two or more filters. That is, compared with the 1 st layer, thermal resistance 
will be relatively larger for the 2nd layer. Therefore, compared with the conventional thing, it 
becomes the structure where heat can be hard to come off outside fi*om the peripheral face of a filter 
bonded structure object. 

[0017] While the engine performance needed for the 2nd layer by setting up the ratio of the thermal 
conductivity of the 2nd layer to the thermal conductivity of the 1st layer in the above-mentioned 
optimum range is held certainly according to invention according to claim 2, manufacture difiRcult- 
ization of the ceramic filter aggregate is also prevented. 
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[0018] From a buildup of thermal resistance viewpoint that said ratio is less than 0.1, while it is 
desirable, there is a possibility that engine performance, such as the adhesive property of the 2nd 
layer and thermal resistance, may be spoiled, and if it is going to prevent this, manufacture will 
become difficult as a matter of fact. On the contrary, if said ratio exceeds 0.8, buildup of sufficient 
thermal resistance will not be achieved but it will become thermal conductivity comparable as the 1st 
layer. 

[0019] While the engine performance needed for the 1st layer and the 2nd layer by setting up the 
thermal conductivity of the 1st layer and the 2nd layer in the above-mentioned optimum range is 
held certainly according to invention according to claim 3, manufacture difificult-ization of the 
ceramic filter aggregate is also prevented. 

[0020] The 1st layer will become that the thermal conductivity of the 1st layer is less than 0.1 W/m- 
K with still big thermal resistance, and heat conduction between filters will be checked. On the 
contrary, there is a possibility that engine performance, such as an adhesive property and thermal 
resistance, may be spoiled if it is going to obtain the thing of the thermal conductivity exceeding 
lOW/m and K, and if it is going to prevent this, manufacture will become difficult as a matter of fact. 

[0021] From a buildup of thermal resistance viewpoint that the thermal conductivity of the 2nd layer 
is less than 0.01 W/m-K, while it is desirable, there is a possibility that engine performance, such as 
the adhesive property of the 2nd layer and thermal resistance, may be spoiled, and if it is going to 
prevent this, manufacture will become difficult as a matter of fact. On the contrary, also when it is 
going to obtain the thing of the thermal conductivity exceeding 8 W/m-K, there is a possibility that 
engine performance, such as an adhesive property and thermal resistance, may be spoiled, and 
manufacture becomes difficult as a matter of fact. 

[0022] According to invention according to claim 4, since the 2nd layer is formed so that it may 
become thicker than the 1st layer, the distance from which heat is transmitted becomes long and it 
becomes the structure where heat can much more be hard to come off outside fi-om the peripheral 
face of a filter bonded structure object. Moreover, the irregularity is also buried by the 2nd layer 
when a certain irregularity is in the peripheral face of a filter bonded structure object, for example. 
And as a result of canceling irregularity in this way, seal nature improves. 
[0023] According to invention according to claim 5, since both the 1st layer and the 2nd layer 
contain ceramic fiber during a presentation, both layers excel [ layer ] in thermal resistance. 
Moreover, since there are more fiber contents in the 2nd layer than the fiber content in the 1st layer, 
the way of the 2nd layer has relatively large thermal resistance, and heat has propagation-come to be 
hard of contents. 
[0024] 

[Embodiment of the Invention] Hereafter, the exhaust gas purge 1 for the diesel power plants of 1 
operation gestalt which materialized this invention is explained to a detail based on drawing 1 - 
drawing 4 . 

[0025] As shown in drawing 1 , this exhaust gas purge 1 is eqxiipment for purifying the exhaust gas 
discharged from the diesel power plant 2 as an internal combustion engine. The diesel power plant 2 
is equipped with two or more cylinders which are not illustrated. The tee 4 of the exhaust manifold 3 
which consists of a metallic material is connected with each cylinder, respectively. Each tee 4 is 
connected to one manifold body 5, respectively. Therefore, the exhaust gas discharged from each 
cylinder is concentrated on one place. 

[0026] The 1st exhaust pipe 6 and the 2nd exhaust pipe 7 which consist of a metallic material are 
arranged in the downstream of an exhaust manifold 3. The upstream edge of the 1st exhaust pipe 6 is 
connected with the manifold body 5. Between the 1st exhaust pipe 6 and the 2nd exhaust pipe 7, the 
tubed casing 8 which similarly consists of a metallic material is arranged. The upstream edge of 
casing 8 is connected with the downstream edge of the 1st exhaust pipe 6, and the downstream edge 
of casing 8 is connected with the upstream edge of the 2nd exhaust pipe 7. It can also be grasped that 
casing 8 is arranged in the way of exhaust pipes 6 and 7. And as a result, the contrant region of the 
1st exhaust pipe 6, casing 8, and the 2nd exhaust pipe 7 is mutually open for free passage, and 
exhaust gas flows the inside of it. 

[0027] As shown in drawing 1 , casing 8 is formed so that the center section may serve as a major 
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diameter from exhaust pipes 6 and 7. Therefore, the contrant region of casing 8 is large compared 
with the contrant region of exhaust pipes 6 and 7. The ceramic filter aggregate 9 is held in this casing 
8. 

[0028] The heat insulator 10 is arranged between the peripheral face of the aggregate 9, and the inner 
skin of casing 8. A heat insulator 10 is the mat-Uke object formed including ceramic fiber, and the 
thickness is several mm - dozens of mm. A heat insulator 10 is good to have thermal expansion 
nature. Since thermal expansion nature here has elastic structure, it points out that there is a function 
to release thermal stress. The reason is for suppressing the energy loss at the time of playback to the 
minimum by preventing that heat escapes from the outermost periphery of the aggregate 9. 
Moreover, it is for preventing a location gap of the ceramic filter aggregate 9 brought [ oscillation / 
the pressure of exhaust gas, / by transit ] about by expanding ceramic fiber with the heat at the time 
of playback. 

[0029] Since the ceramic filter aggregate 9 used in this operation gestalt is what removes a diesel 
particulate Uke the above, generally it is called a diesel particulate filter (DPF). As shown in drawing 
2 R> 2 and drawing 3 , the aggregate 9 of this operation gestalt is formed by bundling two or more 
filters Fl, and unifying. The filter Fl located in a part for the core of the aggregate 9 is the square 
pole-Uke, and the dimension is 33mmx33mmx 167mm. Around the square pole-like filter Fl, two or 
more variant filters Fl which are not the square pole-like are arranged. Consequently, if it sees as a 
whole, the cylinder-like ceramic filter aggregate 9 (before or after the diameter of 135mm) is 
constituted. 

[0030] These filters Fl are products made from a porosity silicon carbide sintered compact which are 
kinds of a ceramic sintered compact. The reason for having adopted the silicon carbide sintered 
compact is that there is an advantage of especially excelling in thermal resistance and thermal 
conductivity, as compared with other ceramics. As sintered compacts other than silicon carbide, 
sintered compacts, such as silicon nitride, sialon, an alumina, cordierite, and a muUite, can also be 
chosen. 

[0031] As shown in drawing 3 etc., these filters Fl are the so-called honeycomb structure objects. 
The reason for having adopted the honeycomb structure object is that there is an advantage that 
pressure loss is small even when the amoxmt of uptake of a particle increases. Two or more 
breakthroughs 12 which make the shape of a cross-section abbreviation square are regularly formed 
in each filter Fl along the direction of an axis. Each breakthrough 12 is mutually divided with the 
thin cell wall 13. The oxidation catalyst which consists of platinum group metals (for example, Pt 
etc.), other metallic elements, its oxide, etc. is supported by the outside surface of a cell wall 13. 
Opening of each breakthrough 12 is closed with the closure object 14 (here porosity silicon carbide 
sintered compact) at the end-faces [ one of ]a [ 9 ] and 9b side. Therefore, if it sees as end-face 9a 
and the whole 9b, the shape of a checker is presented. Consequently, the eel of a large number which 
carried out the shape of a cross-section square is formed in the filter Fl. The consistency of a eel is 
set up before and after 200 pieces/inch, the thickness of a cell wall 13 is set up before and after 
0.3mm, and the eel pitch is set up before and after 1.8mm. In upstream end- face 9a, opening of the 
thing of an abbreviation moiety is carried out among a large number eels, and opening of the 
remaining things is carried out in downstream end- face 9b. 

[0032] As for the average pore diameter of a filter Fl, it is desirable that they are 1 micrometer - 50 
micrometers and 5 more micrometers - 20 micrometers. The blinding of the filter Fl according that 
an average pore diameter is less than 1 micrometer to deposition of a particle becomes remarkable. 
On the other hand, since it becomes impossible to carry out uptake of the fine particle when an 
average pore diameter exceeds 50 micrometers, collection efficiency will fall. 

[0033] As for the porosity of a filter Fl, it is desirable that they are 30% - 70% and 40 more% - 60%. 
A filter Fl becomes it precise that porosity is less than 30% too much, and there is a possibility that 
it may become impossible to circulate exhaust gas inside. On the other hand, when porosity exceeds 
70%, there is a possibility that may become weak in reinforcement and the collection efficiency of a 
particle may fall into a filter Fl since an opening increases too much. 

[0034] as shown in drawing 2 and drawing 3 , as for a total of 16 filters Fl, peripheral faces consist 
of quality of a ceramic — the 1st layer has pasted up mutually through 15. Moreover, the 2nd layer 
16 which consists of quality of a ceramic is formed in peripheral face 9c of the ceramic filter 
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aggregate 9. 

[0035] It reaches 1st layer 15 and 16 contains [ both ] the 2nd layer of ceramic fiber on the inorganic 
fiber and the concrete target during a presentation. The reason for having chosen ceramic fiber is that 
the 1st layer of 15 and the thermal resistance for 16 with the 2nd suitable layer are given since 
ceramic fiber is excellent in thermal resistance. As said ceramic fiber, at least one or more sorts of 
things chosen fi'om a silica-alimiina fiber, a mullite fiber, an alumina fiber, and a silica fiber are 
mentioned, for example. Also in these, it is desirable to choose a siUca-alumina fiber especially. A 
silica-alumina fiber is because the operation which absorbs thermal stress is shown while excelling 
in elasticity. In addition, as for 16, it is desirable to be formed using 15 and ceramic fiber of the same 
kind the 2nd layer the 1st layer. That is, when ceramic fiber of the same kind is used, it is because 
the bonding strength of the boundary part of 16 improves the 2nd layer with 15 the 1st layer. 
[0036] As for the fiber content in 16, it is good that there is [ layer / 2nd ] more 1st layer than the 
fiber content in 15. By doing in this way, it is because the 2nd layer of the thermal resistance of 16 
can be enlarged relatively and heat propagation-comes to be hard. As for the fiber content in 16, 
specifically, it is [ the fiber content in 15 ] good at solid content that it is [ layer / 2nd / layer / 1st ] 
10 % of the weight - 40 % of the weight in solid content 20 % of the weight to 90% of the weight. 
[0037] In addition, the shot content in ceramic fiber is 1 % of the weight - 3 % of the weight more 
preferably .1 % of the weight to 5% of the weight 1 % of the weight to 10% of the weight. It is 
because a manufacture top is diflficxilt for carrying out a shot content to less than 1% of the weight. It 
is because the peripheral face of a filter Fl will get damaged on the other hand if a shot content 
exceeds 50 % of the weight. 

[0038] 10 micrometers - 3000 micrometers of 10 micrometers - 1500 micrometers of fiber length of 
ceramic fiber are 10 micrometers - 500 micrometers more preferably. It is because the elastic 
structure cannot be formed as fiber length is less than 10 micrometers. It is because fiber will 
become like fluff and dispersibility will get worse, if fiber length exceeds 3000 micrometers. 
[0039] 16 [ layer / 1st / layer / 2nd ] contains 15 and at least one chosen from from among an 
inorganic binder and an organic binder besides the above-mentioned inorganic fiber. As an inorganic 
binder, at least one or more sorts of colloidal sols chosen from a silica sol and aliunina sol are 
desirable. Also in it, it is desirable to choose especially a silica sol. The reason is suitable [ the sol ] 
as an object for filters Fl exposed to an elevated temperature, since a silica sol is easy to come to 
hand and serves as Si02 easily by baking. And it is because the silica sol is excellent in insulation. In 
this case, the content of a colloidal sol is good to be set up to 1 % of the weight - 40% of the weight 
by soUd content. 

[0040] As an organic binder, a hydrophilic organic giant molecule is desirable and at least one or 
more sorts of polysaccharide chosen from polyvinyl alcohol, methyl cellulose, ethyl cellulose, and a 
KARUBO methoxy cellulose is more desirable. Also in these, it is desirable to choose especially a 
carboxymethyl cellulose. The reason is that the adhesive property which was excellent in the 
ordinary temperature field is shovm in order that a carboxymethyl cellulose may contribute a suitable 
fluidity to grant. 

[0041] It may reach 1st layer 15 and 16 may contain the 2nd layer of an inorganic particle further. As 
an inorganic particle for 15 with the 1st suitable layer, there is a nature raw material of elasticity 
using at least one or more sorts of the inorganic powder or whiskers which are chosen from silicon 
carbide, silicon nitride, and boron nitride. Such C2irbide and a nitride have the dramatically large heat 
conductivity, and it is because it is placed between a ceramic fiber front face, the front face of a 
colloidal sol, and the interior and contributes to thermally conductive improvement. Also in the 
inorganic particle of the above-mentioned carbide and a nitride, it is desirable to choose especially 
silicon carbide powder. The reason is that there is a property to be easy to get used with ceramic 
fiber in addition to the heat conductivity of silicon carbide being very high. And with this operation 
gestalt, it is because the filter Fl which is a seal-ed object is the thing of the same kind made from 
porosity silicon carbide, i.e., a product. 

[0042] The 1st layer of the content of the inorganic particle in 15 is 20 % of the weight - 40 % of the 
weight more preferably in soUd content 10 % of the weight to 60% of the weight 3 % of the weight 
to 80% of the weight. It is because the 1st layer of decline in the thermal conductivity of 15 is caused 
as a content is less than 3 % of the weight. It is because lowering of the bond strengtii at the time of 
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an elevated temperature will be caused on the other hand if a content exceeds 80 % of the weight. 
[0043] the particle size of an inorganic particle [ in / the 1st layer / 15 ] — 0.01 micrometers - 100 
micrometers — desirable — 0.1 micrometers - 15 micrometers is 0.1 micrometers - 10 micrometers 
more preferably. It is because adhesive strength and thermally conductive lowering will be caused if 
particle size exceeds 100 micrometers. On the contrary, it is because it is connected with the cost 
high of a sealant that particle size is less than 0.01 micrometers. 

[0044] On the other hand, the 2nd layer, the content of the inorganic particle in 16 is good to set up 
the 1st layer fewer than the content of the inorganic particle in 15, and it is desirable to specifically 
be contained by solid content 0 % of the weight to about 2.9% of the weight. That is, the inorganic 
particle does not necessarily need to be contained in 2nd layer 16. It is because it is disadvantageous 
from a viewpoint of reduction of thermal conductivity from a viewpoint of heat-resistant 
improvement while it is desirable if the content of inorganic particles, such as silicon carbide 
powder, increases. 

[0045] In this operation gestalt, in order to consider as the structure where heat can be hard to come 
off outside from the peripheral face of a filter bonded structure object, it is set up so that the 1st layer 
of the 2nd layer of the thermal conductivity of 16 may become smaller than the thermal conductivity 
of 15. 

[0046] The ratio of the thermal conductivity of 16 is good for that it is 0.1-0.8 to receive the thermal 
conductivity of 15 the 1st layer, and it is good that it is [ layer / 2nd ] 0.2-0.7 preferably. From a 
buildup of die thermal resistance of 16 viewpoint that said ratio is less than 0.1, there is the 2nd layer 
of a possibility that the 2nd layer of the engine performance of an adhesive property, thermal 
resistance, etc. of 16 may be spoiled, while it is desirable. Therefore, if it is going to prevent this, 
manufacture will become difficult as a matter of fact. On the contrary, if said ratio exceeds 0.8, the 
2nd layer of buildup of sufficient thermal resistance of 16 will not be achieved, but it will become 
thermal conductivity with the 1st layer comparable as 15. 

[0047] Speaking more concretely, as for the thermal conductivity of 15, it is good that it is [ layer / 
1st ] 0.1 W/m-K - 10 W/m-K, and, as for the thermal conductivity of 16, it being good that it is 
[ layer / 2nd ] 0.01 W/m-K - 8 W/m-K's. 

[0048] 15 [ layer / 1st ] will become that the 1st layer of the thermal conductivity of 15 is less than 
0.1 W/m-K with still big thermal resistance, and heat conduction between filters Fl will be checked. 
On the contrary, when it is going to obtain the thing of the thermal conductivity exceeding 10 W/m- 
K^ there is a possibility that engine performance, such as an adhesive property and thermal 
resistance, may be spoiled. And if it is going to prevent this, the degree of freedom of an ingredient 
or combination conditions will become small, and manufacture will become difficult as a matter of 
fact. 

[0049] From a buildup of thermal resistance viewpoint that the 2nd layer of the thermal conductivity 
of 16 is less than 0.01 W/m-K, while it is desirable, there is a possibility that the 2nd layer of the 
engine performance of an adhesive property, thermal resistance, etc. of 16 may be spoiled. And if it 
is going to prevent this, the degree of freedom of an ingredient or combination conditions will 
become small, and manufacture will become difficult as a matter of fact. On the contrary, also when 
it is going to obtain the thing of the thermal conductivity exceeding 8 W/m-K, there is a possibility 
that engine performance, such as an adhesive property and thermal resistance, may be spoiled, and 
manufacture becomes difficult as a matter of fact. 

[0050] The 2nd layer of 16 of the thing currently formed so that the 1st layer may become thicker 
than 15 is good. It is because the 1st layer of the distance from which the 2nd layer of heat is 
transmitted about 16 will become longer than 15 and it will become the structure where heat can 
much more be hard to come off outside from peripheral face 9c of the filter bonded structure object 
M, if it does in this way. Moreover, when irregularity 17 is in peripheral face 9c of the filter bonded 
structure object M, it is because the 2nd layer of the irregularity 17 can be buried by 16. And as a 
result of canceling irregularity 17 in this way, it is because seal nature improves. 
[0051] Speaking concretely, it is good that it is 0.1mm - 10mm, as for the thickness of 16, it is good 
that it is 0.3 moremm - 5mm, and it being especially good that it is [ layer / 2nd ] 0.5mm*s -'s 2mm's. 
It is because the irregularity 17 are irregular in peripheral face 9c caimot be buried thoroughly in 
addition to it becoming impossible to secure sufficiently greatly the distance from which heat is 
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transmitted but a clearance will still become easy to remain there, if 16 is too thin the 2nd layer. On 
the contrary, it is because there is a possibility that formation of a uniform layer may become 
difficult or the aggregate 9 whole may major-diameter-ize when it is going to thicken 16 [ layer / 
2nd ] exceeding 1 0mm. 

[0052] As for the thickness of 15, it is good that it is 0. 1mm - 3mm, and it is good that it is [ layer / 
1st ] 0.3 moremm - 1mm. By forming 1 5 [ layer / 1st ] so that the 2nd layer may become thinner than 
16, it is because the filtration capacity of the aggregate 9 and thermally conductive lowering are 
prevented beforehand. 

[0053] Next, the procedure of manufacturing the above-mentioned ceramic filter aggregate 9 is 
explained based on drawing 4 . First, the paste for closure used at the ceramic raw material slurry 
used at an extrusion-molding process and an end- face closure process, the paste for the 1st 
stratification used at a filter adhesion process, and the paste for the 2nd stratification used at a 
concavo-convex dissolution process are produced beforehand. 

[0054] What blended an organic binder and water the predetermined daily dose every, and kneaded 
them to silicon carbide powder as a ceramic raw material slurry is used. What blended and kneaded 
an organic binder, lubricant, a plasticizer, and water to silicon carbide powder as a paste for closure 
is used. What blended an inorganic fiber, an inorganic binder, an organic binder, an inorganic 
particle, and water the predetermined daily dose every, and kneaded them as a paste for the 1st 
stratification is used. What blended an inorganic fiber, an inorganic binder, an organic binder, an 
inorganic particle, and water the predetermined daily dose every, and kneaded them as a paste for the 
2nd stratification is used. In addition, as mentioned above, an inorganic particle may be omitted in 
the paste for the 2nd stratification. 

[0055] Next, said ceramic raw material slurry is supplied to an extruding press machine, and it is 
continuously extruded through metal mold. Then, the honeycomb Plastic solid by which extrusion 
molding was carried out is cut to equal die length, and a square pole-Uke honeycomb Plastic solid 
cutting piece is obtained. Furthermore, single-sided opening of each eel of a cutting piece is filled up 
with the paste for specified quantity [ every ] closure, and the ends side of each cutting piece is 
closed. 

[0056] Then, temperature, time amoimt, etc. are set as predetermined conditions, this baking is 
performed, and a honeycomb Plastic solid cutting piece and the closure object 14 are made to sinter 
thoroughly. Thus, at this event, all of the filter Fl made from a porosity silicon carbide sintered 
compact obtained are still the square pole-like. 

[0057] In addition, in order to set an average pore diameter to 6 micrometers - 15 micrometers and to 
make porosity into 35% - 50%, with this operation gestalt, burning temperature is set as 2100 
degrees C - 2300 degrees C. Moreover, firing time is set up in 0.1 hours - 5 hours. Moreover, the 
fiimace atmosphere at the time of baking is made into an inert atmosphere, and the pressure of the 
ambient atmosphere at that time is made into ordinary pressure. 

[0058] Next, after forming the substrate layer which becomes the peripheral face of a filter Fl from 
the quality of a ceramic if needed, the paste for the 1st stratification is fiirther applied on it. And 
using such 16 filters Fl, the peripheral faces are pasted up mutually and it unifies. At this event, as 
shown in drawing 4 (a), the filter bonded structure object M is presenting the shape of a cross-section 
square as a whole. 

[0059] At the continuing appearance cut process, grinding of the filter bonded structure object M of 
the shape of a cross-section square pass said filter adhesion process is carried out, the garbage in the 
periphery section is removed, and the appearance is prepared. Consequently, as shown in drawing 4 
(b), the filter bonded structure object M of a cross- section circle configuration is obtained. In 
addition, by appearance cut, in the newly exposed field, a cell wall 1 3 becomes unreserved 
selectively and irregularity 17 is made to peripheral face 9c as a result. The irregularity 17 made in 
this operation gestalt is a 0.5nim - about 1mm thing, and consists of the protruding line and slot 
which extend along the direction of an axis of the filter bonded structure object M (namely, 
longitudinal direction of a filter Fl). 

[0060] At the continuing concavo-convex dissolution process, the paste for the 2nd stratification is 
applied to homogeneity on peripheral face 9c of the filter bonded structure object M, and 16 [ layer / 
2nd ] is formed. And the ceramic filter aggregate 9 shown in drawing 4 (c) is completed the above 
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result. 

[0061] Next, the particle trap operation by the above-mentioned ceramic filter aggregate 9 is 
explained briefly. Exhaust gas is supplied to the ceramic filter aggregate 9 held in casing 8 fi"om the 
upstream end-face 9a side. The exhaust gas supplied through the 1st exhaust pipe 6 flows first in the 
eel which carries out opening in upstream end-face 9a. Subsequently, this exhaust gas passes a cell 
wall 13, and reaches the interior of the eel which adjoins it, i.e., the eel which carries out opening in 
downstream end- face 9b. And exhaust gas flows out of downstream end-face 9b of a filter Fl 
through opening of this cel. However, the particle contained in exhaust gas will not be able to pass a 
cell wall 13, but a trap will be carried out there. Consequently, the purified exhaust gas is discharged 
fi*om downstream end-face 9b of a filter Fl. After the purified exhaust gas passes the 2nd exhaust 
pipe 7 fiirther, it is eventually emitted into atmospheric air. If a particle collects to some extent, the 
heater which is not illustrated will be turned on, the aggregate 9 will be heated and combustion 
clearance of the particle will be carried out. Consequently, the aggregate 9 is reproduced and it will 
be in the condition which can catch a particle again. 

[0062] Next, some examples which materialized this operation gestalt, and the example of a 

comparison over them are introduced. 

[0063] 

[Working Example(s) and Comparative Example(s)] (Example 1) 

(1) Wet blending of 51.5 % of the weight of alpha mold siUcon carbide powder and the 22 % of the 
weight of the beta mold silicon carbide powder was carried out, and into the obtained mixture, 6.5% 
of the weight, an organic binder (methyl cellulose) and water were added by a unit of 20% of the 
weight, and were kneaded, respectively. Next, the honeycomb-like generation form was acquired by 
carrying out extmsion molding of small quantity, in addition the thing kneaded fiirther for a 
plasticizer and lubricant to said kneading object. 

[0064] (2) Next, after drying this generation form using a microwave dryer, the breakthrough 12 of a 
Plastic solid was closed with the paste for closure made from a porosity silicon carbide sintered 
compact. Subsequently, the paste for closure was again dried using the dryer. After degreasing this 
desiccation object at 400 degrees C following an end-face closure process, it was fiorther calcinated 
at 2200 degrees C imder the argon ambient atmosphere of ordinary pressure for about 3 hours. 
Consequently, the honeycomb-like filter Fl made from silicon carbide was obtained by porosity. 
[0065] (3) 0.5 % of the weight of carboxymethyl celluloses and 39 % of the weight of water as 7 % 
of the weight (the amount of conversions of Si02 of a sol is 30%) of silica sols as 23.3 % of the 
weight (alumina silicate ceramic fiber, the shot content of 3%, fiber length of 10 micrometers - 3000 
micrometers) of ceramic fiber, 30.2 % of the weight of silicon carbide powder of 0.3 micrometers of 
mean diameters, and an inorganic binder and an organic binder were mixed and kneaded. By 
adjusting this kneading object to suitable viscosity, the paste used for formation of 15 the 1st layer 
was produced. 

[0066] Moreover, 0.5 % of the weight of carboxymethyl celluloses and 39 % of the weight of water 
as 7 % of the weight (the amoimt of conversions of Si02 of a sol is 30%) of silica sols as 53.3 % of 
the weight (alvmiina silicate ceramic fiber, the shot content of 3%, fiber length of 0.1mm - 100mm) 
of ceramic fiber, 10.2 % of the weight of silicon carbide powder of 0.3 micrometers of mean 
diameters, and an inorganic binder and an organic binder were mixed and kneaded. By adjusting this 
kneading object to suitable viscosity, the paste used for formation of 16 the 2nd layer was produced. 
[0067] (4) Next, while applying the paste for the 1st stratification to the peripheral face of a filter Fl 
at homogeneity, the peripheral faces of a filter Fl were dried and stiffened by the condition of having 
made it sticking mutually, on the conditions of 50 degrees C - 100 degree-Cx 1 hour. Consequently, 
the 1st layer of filter Fl comrades was pasted up through 15. here, it can set after desiccation — it set 
up so that the 1st layer of the thickness of 15 might be set to 1 .0mm. 

[0068] (5) Next, after producing the filter bonded structure object M of a cross-section circle 
configuration by carrying out an appearance cut and preparing an appearance, the paste for the 2nd 
layer was applied to homogeneity at the exposed peripheral face 9c. and the thing dried and hardened 
on the conditions of 50 degrees C - 150 degree-Cx 1 hour ~ l.Omm in thickness ~ 16 [ layer / 2nd ] 
was formed and the ceramic filter aggregate 9 of an example 1 was completed eventually. 
[0069] 15 and when the 2nd layer (W/m-K) of the thermal conductivity of 16 was conventionally 
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measured by well-known technique, as the 1st layer was shown in a table 1 about the aggregate 9 
obtained as mentioned above, they were 0.85 W/m-K and 0.22 W/m-K, respectively. 
[0070] Moreover, when every place of the aggregate 9 were observed with the naked eye, the 2nd 
layer of the irregularity 17 of peripheral face 9c is buried nearly thoroughly by 16, and peripheral 
face 9c had changed into the flat condition, moreover, the 2nd — the boundary part of layer 16 and a 
filter Fl ~ the 2nd layer of the 1st layer of a crack had arisen about neither of the boimdary part of 
1 5 with 16. Therefore, it was suggested to these boundary parts that high adhesion and seal nature 
are seciured. Of course, neither the crack nor the chip was accepted in the 2nd 16 layer itself. 
[0071] Then, after embedding a thermocouple at two places, a center section and the periphery 
section of the aggregate 9, what twisted .the heat insulator 10 aroimd the perimeter was held in casing 
8. When exhaust gas was actually supplied in this condition, it tumed out that exhaust gas does not 
leak to the downstream through the clearance between peripheral face 9c. 

[0072] Furthermore, while reproducing by heating a heater after predetermined time progress, the 
highest attainment temperature Ta and Tb at the time of playback (degree C) was measured with said 
thermocouple, respectively. The result of having searched for those temperature gradients 
(deltaT=|Ta-Tb| (degree C)) is shown in a table 1. 

[0073] According to the table 1, temperature-gradient deltaT became 50 degrees C, and did not 
become so large a value. Therefore, the result which suggests having the structvire where heat can be 
hard to come off outside from peripheral face 9c of the filter bonded stmcture object M was 
obtained. 

[0074] When the aggregate 9 was removed, the aggregate 9 was cut along the direction of an axis 
after playback termination and macro-scopic observation of a cutting plane was performed, the 
cinder was not accepted in a center section and the periphery section at all. Therefore, it was proved 
that efficient playback was performed. 

(Examples 2-5) It reached 1st layer 15, and in the examples 2-5, while producing the aggregate 9 
fundamentally based on the technique of an example 1, as shown in a table 1, the 2nd layer of the 
thickness and the thermal conductivity of 16 were changed, the paste which specifically changed the 
loadings of alumina silicate ceramic fiber, silicon carbide powder, a silica sol, and a carboxymethyl 
cellulose etc. a little about that from which the heat conductivity differs — using ~ the 1st — layer 15 

— 16 [ layer / 2nd ] was formed. Uniquely, about the example 5, 16 [ layer / 2nd ] was formed using 
the paste which does not contain at all the silicon carbide powder which is an inorganic particle. 
[0075] When every place of each obtained aggregate 9 were observed with the naked eye, the 2nd 
layer of the irregularity 17 of peripheral face 9c is buried nearly thoroughly by 16, and peripheral 
face 9c had changed into the flat condition, moreover, the 2nd — the boundary part of layer 16 and a 
filter Fl — the 2nd layer of the 1st layer of a crack had arisen about neither of the boundary part of 
15 with 16. Therefore, it was suggested to these boundary parts that high adhesion and seal nature 
are secured. Of course, neither the crack nor the chip was accepted in the 2nd 16 layer itself. 
[0076] Then, about examples 2-5, the same playback condition quality judging trial as an example 1 
was performed, and it asked for temperature-gradient deltaT (degree C), respectively. Those results 
are also shown in a table 1 . According to it, it tumed out that the almost same result as an example 1 
is obtained also in examples 2-5. Moreover, when macro-scopic observation of the cutting plane of 
the aggregate 9 was performed after playback termination, the cinder was not accepted in a center 
section and the periphery section at all. 

(Example of a comparison) the example of a comparison ~ the paste for the 1st stratification — using 

— the 1st — layer 15 — and both 16 [ layer / 2nd ] was formed. As it applied to the example 1 
fundamentally about the other matter, the ceramic filter aggregate 9 was produced. It is as thickness 
and thermal conductivity being shown in a table 1 . 

[0077] When every place of the aggregate 9 of the acquired example of a comparison were observed 
with the naked eye, the 2nd layer of the irregularity 17 of peripheral face 9c is buried nearly 
thoroughly by 1 6, and peripheral face 9c had changed into the flat condition, moreover, the 2nd — 
the boundary part of layer 16 and a filter Fl — the 2nd layer of the 1st layer of a crack had arisen 
about neither of the boimdary part of 15 with 16, 

[0078] Then, about the example of a comparison, the same playback condition quality judging trial 
as an example 1 was performed, and it asked for temperature-gradient deltaT (degree C). The result 
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is also shown in a table 1. According to it, in the example of a comparison, it tumed out that it 
originates in the highest attainment temperature Tb in the periphery section (degree C) becoming 
low, and the value of temperature-gradient deltaT (degree C) becomes large compared with the value 
of each example. Therefore, the result which suggests having the structure where heat can be easy to 
come off outside from peripheral face 9c of the filter bonded structure object M was obtained. 
[0079] When macro-scopic observation of the cutting plane of the aggregate 9 was performed after 
playback termination, it tumed out that a cinder is accepted in the periphery section and regeneration 
efficiency is clearly inferior to each examples 1-5. For this reason, in flie example of a comparison, 
in order to prevent a cinder, playback time amount needed to be set up for a long time, and whenever 
[ heater stoving temperature ] needed to be set up highly. 
'0080] 

A table 11 
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1.0 0 


1. 0 


1.00 


1 . 0 
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Therefore, according to this operation gestalt, the following effectiveness can be acquired. 
[0081] (1) it was formed in the peripheral face of a filter bonded structure object witii this operation 
gestalt — the way of the thermal conductivity of 16 pastes up the 2nd layer of the peripheral faces of 
two or more filters Fl — the 1st layer is smaller than the thermal conductivity of 15. Compared with 
15, thermal resistance will be that is, relatively larger for 16 the 1st layer the 2nd layer. Therefore, 
compared with the conventional thing, it becomes the stracture where heat can be hard to come off 
outside from peripheral face 9c of the filter bonded structure object M, and adiathermic [ in the part 
concerned of the aggregate 9 ] improves. Therefore, the loss of heat decreases and efficient playback 
can be performed. 

[0082] (2) With this operation gestalt, the 2nd layer of the 1st layer of the ratio of the thermal 
conductivity of 16 is set up in an optimum range to the thermal conductivity of 15 called 0.1-0.8. 
Therefore, while the engine performance (namely, adiathermic, an adhesive property, thermal 
resistance, etc.) needed for 16 the 2nd layer is held certainly, manufacture difficult-ization of the 
ceramic filter aggregate 9 is also prevented. 

[0083] (3) With this operation gestalt, it reached 1st layer 15 and the 2nd layer of the thermal 
conductivity of 16 is set up in tiie above-mentioned optimum range. For this reason, the engine 
performance (namely, elasticity, an adhesive property, thermal resistance, etc.) needed for 15 the 1st 
layer and the engine performance (namely, adiathermic, an adhesive property, thermal resistance, 
etc.) needed for 16 the 2nd layer are held certainly. With it, manufacture difiBcult-ization of the 
ceramic filter aggregate 9 is also prevented. 

[0084] (4) With this operation gestalt, 16 [ layer / 2nd ] is formed so that the 1st layer may become 
thicker than 15. For this reason, the distance from which heat is transmitted becomes long and it 
becomes the structure where heat can much more be hard to come off outside from peripheral face 
9c of the filter bonded structure object M. Therefore, fiirther improvement in regeneration efficiency 
is achieved. 

[0085] Moreover, when the 2nd layer of the irregularity 17 in peripheral face 9c of the filter bonded 
structure object M is buried by 16, peripheral face 9c is in the flat condition. Thus, as a result of 
achieving a concavo-convex dissolution, leak of the exhaust gas which the clearance became 
impossible for the peripheral face 9c easily, and minded the clearance at the time of hold of the 
aggregate 9 is prevented. The ceramic filter aggregate 9 excellent in the processing effectiveness of 
exhaust gas, as a result the exhaust gas purge 1 excellent in the processing effectiveness of exhaust 
gas are realizable the above result. 

[0086] (5) With this operation gestalt, the 1st layer, the 2nd layer, 15 and since 16 contains [ both ] 
ceramic fiber during a presentation, it is the thing excellent in thermal resistance. Moreover, the 1st 
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layer of the 2nd layer of the fiber content in 16 is more than the fiber content in 15. For this reason, 
the way of 16 has relatively large thermal resistance the 2nd layer, and heat has propagation-come to 
be hard. 

[0087] In addition, the operation gestalt of this invention may be changed as follows. 
- The number of combination of a filter Fl may not be 16 pieces like said operation gestalt, and can 
be made the nimiber of arbitration. In this case, of course, it is also possible to use it, combining 
suitably different filters Fl, such as size and a configuration. 

[0088] - Although a filter Fl has honeycomb-like structure as shown with said operation gestalt, it 
may not be restricted for seeing, for example, they may be a three-dimensional network, form-Uke 
structure, noodle-like structure, fiber-like structure, etc. 

[0089] - The configuration of the filter Fl in front of an appearance cut process may not be limited in 
the shape of [ like an operation gestalt ] the square pole, and may have the shape of the shape of the 
triangle pole, or a hexagonal prism etc. Moreover, it not only processes the whole aggregate 9 
configuration into a cross-section circle configuration, but you may process for example, a cross- 
section elliptical etc. according to an appearance cut process. 

[0090] - In the operation gestalt, it was realized as a filter for exhaust gas purges in which the 
ceramic filter aggregate of this invention is attached by the diesel power plant 2. Of course, shape 
can be taken as things other than the filter for exhaust gas purges, for example, the ceramic filter 
aggregate of this invention can be materialized as the member for heat exchangers, a high- 
temperature fluid, a barrier filter for an elevated-temperature steam, etc. 

[0091] Next, the technical thought grasped according to the operation gestalt mentioned above is 
enumerated below besides the technical thought indicated by the claim. 

(1) In claim 1 thru/or any 1 term of 6, while said 1st layer contairis 3 % of the weight - 80% of the 
weight of an inorganic particle by solid content, said 2nd layer should contain 0 % of the weight - 
2.9% of the weight of an inorganic particle by solid content. 

[0092] (2) In any one of claim 1 thru/or 6, and the technical thought 1, the 2nd layer should be 
formed using said 1st layer and an inorganic fiber of the same kind. Therefore, according to 
invention given in this technical thought 2, the bonding strength of the boimdary part of the 1st layer 
and the 2nd layer can be improved. 
[0093] 

[Effect of the Invention] As explained in fiill detail above, according to invention according to claim 
1 to 6, heat can be hard to come off outside fi-om the peripheral face of a filter bonded stmcture 
object, and the ceramic filter aggregate which can perform efficient playback can be offered. 

[Translation done.] 
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^■a 9 felt 5^. ^:<D-lr/Hgf;::io-cmCc^*sh7y7' 

5. 

[0 0 0 51 #7La^fh^*^^f4rS©/N=i;& 

20 ^<B>i-Sr— ^'fk;LTlo<?5:*:#/£-fe7 5 s'^7-i'/i^^* 
[0 0 0 6 1 _b3i(OA-g-<^^K5t-t-5-fiS6tl?i:^S^fR 

nini'^ 3 CQ.I& 

J5(0-fe 7 5 s' Sr->— ^ifi- UT^JlF-t- 5 d t J: 

[0 0 0 7] -tb-C. -fe^S S'iJ'^-f/U^'m-^*©^^ 
±f::S»t e> tufc -Jr— »- ^^F^ $ tv5 , 

[0 0 0 8] 

[0 0 0 9] L.t^i.f£titb. mm'>-^i'Umcr>m^\'m 

(iP*,^ST:<75ii:*:5ri6^ti-5) y^j\-^m^mik^ 

50 m^co^^mt^^^mcmtmif^K . 3a)^<oj;v>s 



3 

[0 0 1 01 :^^mit±m(Dw^micm^xti:^ntih<D 

[0 0 11] 

® b 5^ 1 S ?rtfh UTS* Ufc#lJtife0^ffl®^=^ 

^ 7 5 lb '^C 5 m 2 M^SffM ^ Hf::-fe 7 5 5/^7 

[0 0 121 It:it3i2(cfe«(7?^?gfi. ft3}^3Sl^c^Jv^ 

m^<Oit\±. Q. 1~0. 8-efo5i: Ufc, fi3it:S3l;:.|S 

(±0. IW/m • K~l OW/m • KT-fct), mnE^2 
®0«VB*^fi 0 . 0 1 W/m • K~ 8 W/m • K-Cfo 

{00131 SS*«4 i::|E«(0^?gii. tt*« 1 3 

rov^-f^^*^l3J^c*5V^T. ffTlS^ 2 Jl(4tfilEm 1 ® i •? 

^o^e^fl. lt*:Si7iS4cDVN-fH*>i«{::*3V'>t:. 
«(rS5mie2ttJ*n5m2Sf4. i:t>tcia^tftc-fe7 5 y 

r-r^^^^ai4Wf2MiS(-*3»t57ri'^<^=&SJ: !3 

10 0 141 SS*3«6 \Z.'^<r>^m\t. SS*« 1 TiM 5 
ov^-f^^7i^l5^e:i3V^T. SfHSH l Mt4@?i^5)-C- Sfift 

%~ 8 oa:fl:%rote^^^-^^-r5 1 i: fci-. fWEm 

2 € {iajg^J-T- 0 fia%~ 2 . 9 fi*%<OM«!K-7-Sr# 

[0 0 151 it*«7lcfe«fe(D^§^(4. ^TLK^-fb^* 

>3*i:.fc^l-MffiJ^-ir7 5; •>'^'K*^t'^esB2Sas?^^^ 
m (ommm^ii^mn'm i s <^fRve^^ i t # v > r t 

[0 0 161 &.T. :^¥^m<r> rjfmi {z-^^^rfSLmT 

^?S<^7>f /U^i7>^1-Jlffil^db^g«i-5^lM<^fl& 
*s^lSl-J*:'<-c^g>!!^6*)^c^!!i«^*s^#v^r: t i;i:^t5o 
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[0 0 1 7] lt*:«2(e:|5«c<0^BJlc:J:5i:. SlM© 

rtJcTia:£-r5rtlcJ:(j, M2SlCi£:«lli:$iT'5ttie 
:iS5Sllt::(S^$ti.5i:i:'i>{-. 5 s'^5':7^•y^^'^■i- 
[0018] m^itt^ 0 . 1 1 . HftjgStcoii 

■f. m\mbmM<o^m-^tttox\^i£.b, 

[0 0 1 91 fII*:«3t;ifB«<03g?g{cJ:5i:. ^i^S. 

«Jf $n5t ifctw. -fe^? yr^^^-'W^^-g^oSSit 

[0 0 2 0] Ml®<^S!ve*^:i5o. IW/m-K*?^ 
20 -efoSi:^ ^imt^^f^tX^Xiz^^im^iaitfi*) . 7 
.f/U:?|g|(OfKiem:isp£*$nTL*5. iS>t::. 1 OW/ 

[0 0 2 11 ^2jgC>IRie*^d5o. OlW/m-K* 

m2«cD««tt^»fl*H±^i:V^ofcttBgd5a^£ipH 

[0 0 2 21 fj|*3S4t;iS5«EO^ggiwj:5 t> m2BJ4 

jiSfeSip'i^f-li. •?:cO[a[£btll2S{cJ:t?S*^ 

40 /Hii^iSjJL-t-S., 

[0 0 2 31 fi*3S5(;i|5Sgo^?^{c:J:5i. liiBS 

2 B (4 1 1 1-^^ t- -tr 7 5 ^ :7 T S:^* b 

M Ji*3 (t -5 7 r ^^-^^^tt^ 1 g joJt 5 7 T ^^-^ 
[0 0 2 4] 

i^m<omm(oj^i&] sir. :^^mi:M.mt\.ti-m:m 

50 s 1 ~S 4 tw£<5#p^i;::|ft?gi-5. 
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[0 0 2 51 lai fc^^tuSi :^<omfS.:ff:^mt 
5. 

[0 0 2 6] m^-^-^-/i^ h' 3 (OT^m\a-±. 

m^h^£^mi 6 2 ^n'S 7 i^M^ $ tlX 

f::ji5fe$iT,TV^S. |gia:^«=6i:^2S^ft«=7 trora. 

OTj5fEiW«fcaie$tt, 8 <DTSEfi!l«f4m 2 

^±\^^-'^>'i^ 87!)imB^nx\,^?> irfeg-fS r t -Ij 
8Xt5||2#^5;'ff 7©rtla5IS«*s2v>(;::JiiiU ^o^tp 
[0 0 2 7] 01 {c:^$ix5J:5{::. ^— v-^-^^Sft^ 

6, 7 0F>9S|J^dStt-H:'<TiS<?ioTV^5o ^.©-5^— 

[0 0 2 8] ^-g-fls:9(^^;iSt-{r— >v^8 0rtJl® 
h(r>TSi\z.\-t^ Kt^#1 0:6«^$i^TV^5„ BrlRiWl 0 

^©Ji:^f±^mm~m+niniT-fe5<. KrfSiW" I 0 

Sftt^ i o Tir 7 5 s/ :7 r -Y ^^Sri^S :i t ic i 

[0 0 2 9] *^M?gffi(C*JV^TfflV^e,n.S^7$->'^ 

/N*^>f hy'-f/V'^ (DPF) tiq^fiirS. IS 

2. !ll3(c^$n5i5(C. *«ig?^«l©*-g-<*:9fi. 

7 ^- /v^ F 1 ^mtax— ^^-fk-f-S w t t;i J: o T 
?i^Sg;$^xTV^5» ^•§-ft:9<^t|i'L->??5J-jCfirB-t-57-<>'V 
^ F 1 fiEg^a«-T?fco T. ^<r>tM&-^\-t 3 3 mm X 
3 SmmX 1 6 7mm-efe5„ 23:^^*^07 -e/W^ F 1 

cojlffltwfi, izg^S4»t-e;^ev>sa<D7-cyu:j'F lis^iis: 



f^-ir^ 5 s/J?7-(-/u^^-^ft:9 (jff^l 3 Smmffj^) 

tm^^i\^x\,^^, 

[0 0 3 0] wttPjCD^'^-yl'^F Ifi, •fe7 5s'^;^M 
[0 0 3 1] ll3^^c^$^^5J;p{c:., rixt,£7?:7^/u 

^Flfi, V^jDi^5yN=;*7A«igf^-efc5. ^Ni^AS 

^■B'iillLi 2»4?|v^-fe/W'Si 3{;iioT2vMc:tt§je)ix 

Pt^) ^^Oftfe£^^JSi7clgS.t)5-?:©®^biii^/i^e>?i-5 
20 K^^:te^K:iSfij$$^^xv^^). =§-mil?Ll 2 0iBPSi5f4. 

v^-f 9a, 9 b <om\z.is\,'^xm±i^ 1 4 
( r r xii^iiwm<\:^mm^m icx<om±^ixx\,> 

5o t^oT. ffi®9a. 9 b^fri: UT^.5i:TfTt&«^ 
f4 2 0 Ofi/'T ^^'^mw^sSt'^^ti. ±/um 1 3 

itO. 3mmffr^{C^^$tL, -fe/Hfy^fil. 8mm 

[0 0 3 2] 7-cyU^F lco^*&«7LSf*l wm~5 0 
Mm. $fctCf±5 /im~2 0 Mm-Cfe5r.i:*Sif*L 
V\ ^iSftJLSdSl Atmjte«T?*,5t, W^ISL^ComHiZ. 

[0 0 3 3] 7 /V-i? F 1 O^^L^Ji 3 0 %~ 7 0 %. 

^ h 4 0 %~ 6 0 r i: f^m% 5C7L# 

3 0 %*?«T-fc5 h . -7^)V9 F 1 dSiit^i;::/^ •? 

jJeSfc-ttL^JfeSo — 5C?L^iS7 0%$re^5i:. 
T'-f/Vi^F l^'tc^|!idS#-<;£?)-t-#*TL4 9fcfe. ^ 

[0 0 3 4] 112. I113(c:^$ti,5 i 5iCx -g-fl-ieil 

5 5'^'7^/u^'^-g-^^9<0^jg®9 clwJi, 

®A^ib7'j:5m2® 1 6;65J^^$;}^x^^5, 

50 [0 0 3 5] Miei 55.t/M2Sl 6fi. ttJClM^ 
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ttoi^mifbh.^. :::tih<Df£A^-vh. ^tci^y^-r 

[0 0 3 6] S2® 1 6lC*5lt^.7T-r''^-^'ffl:liMl 

S 1 5 tJ:*jft57T-i'^<-^WftJ; ?> fc#-v>;i i:«sj:v\ 
ftf±@?i55}-e 2 0 fi:4%~ 9 0 ^ 1 S 1 5 \zis 

jt 5 7 T ^'^■g-^-sttSJ^^^-e 1 0 ms%~ 4 0 «*% 

[0 0 3 7] ^C*J. -fe7 S S':J'7r'r^^(C*5»t5-i>'3 y 

h-g-fi-fitt, 1 1 0 L. < 1 s* 

%~ 5 i ?) »^ L < 14 1 3 fi»%-efo 

[0 0 3 8] -fe^ 5 5'^7r-<'^<'^ISjfiftf±, IOmih 
~3 0 00;im, if * b< « 1 0 m m~ 1 5 0 0 m, 
J:!J»*b<ttl Ojttm~5 0 0Mm-Cfo5o H^S^S 

#7•^V^^>e>t?^5^>o §Sm**53 0 0 0 MmSr)S^■5^:^ 
[0 0 3 9] migl 5X1^^2^ 1 6 {4. J:l5«i«^ 

t LTJfiifc'd^^-efeSo ixy ^/yHi^^l* 

[0040] *8l^<-r LTf4i^7Ktt*«liS5^^3iS 
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;^;S.tPi7yW/j?p« h^i^-feyun— ;^:*^f>il 

[0 0 4 1] HlJil 5S.TJS2^1 6fi. ^btCM^ 
igl^Sr^Az-evNTt) J: v\ 15 1 S 1 5 l;::»a;5J«l«EiS^ 

[0042]Ml®15 {C*5(t5««m^<0-&*Stt, 
HJgf^T- 3 m4%~ 8 0 a if ^ U < 1 0 mfi% 
~ 6 0 J: t) * U < <4 2 0 fiS%~ 4 O mfi% 

-e&5. -^5&ft*S3»ft%*J^-t?fc5i:. miSl 5<D 

[0043] miSl5 {J:*5Jt5«l^^<0«lcS»4, 
30 0 . 0 1 iim~l 0 0 Mm. $f^L.<J40. lMin~ 
ISMin, J:Oiif^U<(40. lMm~10MmT-fc 
5, 0 0/imSri@;t5i:, ^^;^]at/fRie9Ht 

ro<&TSrS<*»e>-T?fo5. jS»{c, i&S^SSo. 0 1 Mm* 

[0 0 4 4] ^2ei 6tCi3Jt5«l^^©-&=r 

^^>^c^S$i^5r iy5SJ;<. *#:«){-l±H^^T-oa* 
%~2. 9mSc%SS"S-^ixTV^5r:i:i5i3:^ UVN. IP 

T t J: V \ ^<b=^«&*^05 J; 5 ''iM^iiK^o^^ftiS 

e^^o^sig i V ^ o Ttm.^.*^ e> »4^* iJ ^^fA^' b T-fe 5 o 

[0 04 5] **lfe?^|gfCi3V^T}±, 7.r>'V'^?^««Jt 

[0 0 4 6] mSl 5©?Rie»J?(w*l-r5lg2Jgl 6 

cDf^^^cDitfi. 0. 1~0. ST-fcSr i:i45i<, 
SO Sf*U<»40. 2 — 0. 7T'fc5wi:-5JJ:v\ «(ilStt;;i5 
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0. immT$>?)t. m2si 6(Dmm.<oi^±t^'^^ 
mfRiti^o. 8^m^^t. m2mi 6<o+s^ti:m 

[0 0 4 7] miMi 5(D^m 

m±0. 1 W/m • K~l OW/m • K-CfoSwtiiSJ: 
<. M2g'l ecOiJue^^llO. 01W/m-K~8W 

[0048] ^1^15 (OW&^^i)^ 0 . 1 W/m • K 

lO 0 4 9] ^2® 1 6O^^^Z>S0. OlW/m- 
V ^ 2 S 1 6 0^«H±^ii»B'tt^ i: V ^ o tz^^mr^ 

»jt*SBm{::Jt5o iS»fw. 8 w/m • KSrS^SfRie^ 

[0 0 5 0] ^2Si 6tt|giJSi 5i5 tff<nt5J: 

2g 1 6 icr3\,^Xi-im<OBi:>^mMi)^m iMl 5i*)h 
« < JJC 9 , 7 -f /W^^^flt-itifeM©^^® 9 c *=« fe^SP 

fcS i P'S^^lCtt. ^ODfldil 7 fcm2g 1 eiwifj 

5. 

[0 0 5 1] A#:«JtCVNp II2S1 6OJi:Sf40. 
lmm~l 0nim-C*>5>wi:/jSJ:< , $6>(CH0. 3m 
m~5mm-t?fo5r.i:;iSi<, #{C{40. 5 mm'^ 2 in 
m-t?fc5r i:;5Sj;v\ ^2« 1 6:ds^i-r5. 

{cJn^, ^^®9 ctcfc^Ufliilil 7Sr^^tca«>5Ci 

[0052]Si®i 5(r>m^tio, 
fc5wt*sj:<. $e>»C{40. 3mm~lmmTfc5C 
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i:7isiv\ ^ISI 5tr^2gl 6 J;?) t^<''£5J;9 

[0 0 5 3] ±ie©-tv$ 5'J>7'f/V'^*-^^9 

^:l!{3gi-5^JllS:la4^c:£-3v^TBiWf -5» *-f. JftiJ 

T.mx-m.mi-zm±^^-:^h. -^^jv^m^jL^xm 

10 [0 0 5 4] -ir75s/i5'Ilip|-;^7y-t LTfi. MYk3^ 

20 iizBLfcJ: p{c^2g?^fie;ffl-<-^ MC*5VNT*SI«St^ 
[0 0 5 5] jSfeIC, StriEir^? 5'^J[lipl-;^7U-^Jfai 

[0 0 5 61 i^v^T. mm ■ m^m^m&<o^kmcwt& 

30 LT*i^^m\ ^^=*Afig5^^^ff>T-St^itih^l 
4Sr^±:{c;KM^i3:-5. ::cO J; 5 LT#bn5#7L« 

[0 0 5 7] /£*3. ¥*I;^7L@^ 6 n m~ 1 5 y m i: U 
*^o^?L*?: 3 5 %~ 5 0 % t -f-Sfc^fc, **JS?i^1fi 
Xi-im^Umt:2 1 0 0'C~2 3 0 O'CtC^^LTV^ 

5. «^^pasro. l^ra~5^ra^-K:5ebTv^ 

40 [0 0 5 8] je5.^lcjiS:DT:7^/i^^F 1 ©^Jlffi 

ip/i^-rvi^^F 1%1 6^ifflV^, ^:<0^jlSI^±?r5: 
VM=S*bT— «:Yt:-r5. w<^?^^T?fi, 1114 (a) (d 

[0 0 5 9] i@g<:$i-?g*s' hxmx'fi. m'^y^/^^m 
^Tm.^mx'^hf\.t:mmiE^j&i^(r>y ^ /v^^mm^ 

50 ^?gSrS;t5„ -^-Oife:^, 04 (b) d^^jrsip 
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Ilfldbl7t±. 0. 5mm~lminSiS<^'bC0T?fo<?T. 

7 j\^^mmm^miA<r>^m^\^ (fip*>7 /v^^ f i <^ 

[0 0 6 0] iK< mihmmTMX'\t. fB2mm^m^- 

114 (c) 5 y^7-i'/i'^'*-^flE9;SS^ 

[0 0 6 1] iJcfC, ±|S<75-fe7 5 yi'P'-r/V'^A-a-^S 

m 1 6 ^mx^i^^tix < ^-f. 

JiSlE{B!lMS®9 afCi3V^Tgaoi-S-fe/H*9(w«jEAi-5, Ik 
ifhUT^-f/w^F l<OTaE(B84S®9 b*»bJ!EUii-5» U 

tiio ^^mSWoL^tmi^oX^tLh.. las^L^tevNt 
-^'Sr:^vbT«-^«J9Sr3tlDfl?lU 

[0 0 6 2] mc. *^ig?^fl8SrAmh;bfcVN<o«^OT 

[0 0 6 3] 

[iiJS^jsu^iteE0tji 1 ) 

(Da m^^bi^ 51.5 m»% i: 3 M^^liS^ 

2 2 £fl:% i: SrS^-^ btitLm-^mz^m 
y<^>/^ (^f=-/w-fe/wa— i:7Ktilr-ttu^*n6. 5 

2 oaft%-foipxTJs;»Lfc„ tfrie?! 

[0 0 6 4] (2) <9cf-. r«0:^fife?l^<*:Sr-^^^'n&g; 

fc„ iSgSitihxgd^v^T. rcD^j!tff^4 0 otr-m 

T2 2 0 0'C-C*?)3^ra«I^Ufc„ ^<C»^;^s #?Lftf 
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[0 0 6 5] (3) -fe7 5 5'^'7r-Y^< (Tyu5-h->y 

1 0 ;/m~3 0 0 0 Atm) 2 3. 3S»%, 
mo. 3 Mm<D^{h;3^^a*3 0. 2fia%. ^^■'W 

0%) 7«fi%. ^ftl^W V-^^t LT<D*/W:je:^->'>'?' 
/Hr/wn — ^ 0 . 5 aS%S.U:7K 3 9 ^^1"^ • ^ 

►3 . ^ 1 s 1 5 (omm^^m sixs-;-:^ h srf^u 

10 fc. 

[0 0 6 6] Sfc, ir7 5: 5'^'7r-Y^'^ (T>'^5•:^->'J 

«$0. 1 mm— 1 0 0 mm) 5 3. 3^4%, ^pi&iK 
SO. 3 a m05^<k3|ISI«&SS 10.2 «fi%. Mm^^W- 

0%) 7fia:%. :^r«/^-r:^^^t L-cro*/i'i}?^v'^^ 

jv^A^u—:^ 0 . 5 Sfi%]at/7k 3 9 Sft%SrS-^ • S 

•9. m2JBl 60SJfifetcfe^§ix5'<-:^ hSrfmL 
20 fc. 

[0 0 6 7] (4) JJctC, •7^/l'i>-Fl<r>9\-m'm\n^l 

F io^jiBi^±S:i:v^('®^$*fc<^«i-e. 5ot:~ 
1 0 oicx 1 ^ra<^^<4=iw-cs:^^ • eiYkS^fco ^<^M 

^^rvw^'F li^±%^lSl 5Sr:frUTS«fL,fco 
rCT?f4S:j!g^{C*5Jt5^lSl 5<Djp$dSl. 0mm 

[0 0 6 8] ( 5 ) t^l^iJ y V Sr*J£UT^?i^5: 

30 Srf^Mb/tm. -5:0®ttibfc^1-;iE9 c^c^2Jl^'-l- 
;^ l-a^b^„ -^rUT. 5 0t:~15 0t:xi 
^Pp1<^*#T-aj^ • mit-r^ rtlCiipff^l. Omm 

<D^2S 1 6=SrJgfS;L. fti^fitfc^JgWlo-fe^?^'^ 

7 ^ ^l'^ 9 ^ ^fco 

[0 0 6 9] ±m<r) <t 5 I- UT# btLfc^-g-^*: 9 ^coV^ 
T, ^IMI 5S.t5m2Jll 6 0fl!«2^^ (W/m- 

StvSipl-. ^rH^ti'O. SSW/m-K, 0. 22 

W/m • KX'h^tL^ 
40 [0 0 7 0] ^fc. m'a-^*:9(75#Rff^Ffe|igT-«.^b/-t 

^«®9 cOGDfii 7tt^2S 1 etcioTfSf^ 

^±{zmit>htiXii'0 . fern's 9 c\t.y'7y Yfi^mK 

ti^X^^^fz, %fz^ »2Ji 1 6 i:7-r/^i?F 1 

SC5>. ^2J11 6 t^lSl 5i:0*#^fI5^i■©v^T^^^c 

[ 0 0 7 1 1 i^v^T, ^-^^ic 9 (r>^^n'R.x:^f^^^<o 2 
50 *-ffJcSR«*f^a*iiA/fe*^, ^ffiJ-^fSRiWl 0^## 
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[0 0 7 2] ^f^^raSii^tCt-^SrJDfRiL 

iiSSliSSATa, Tb (t;) ^^tl^etim^L-fc, ^iv 
t.<©iaSII (AT= I Ta-Tb I (=C) ) Sr*fefc^ 

1 {w^i"o 

[0 0 7 3] mUzX^t. ?aSMAT(4 5 O'CiJte 
[0 0 741 n^n-T'^\zm^W 9 D ^ bT*-g-flf 

mmm 2 ~ s ) ^sg^j 2 ~ 5 xi-i. m^^ia-^mmm 
i(D^micfmhxm'ti$^9%:im-r>btthiz^ mi 

2mi 6(Dm^^n'oti, pt— , *M^j5{;ovNTtt. 

[0 0 7 5] »ttv^«-«-g^9©«-9f*^|!I-emigL 
:J1-iaS9 cOQfldbl 7(tM2g 1 efCioT 

Wiizfiox^^it, •^■ft. ^2S1 6 i^W'/U^'F 1 to 
«E#la55)-, |g2Sl 6 irMlSl 5 i:<0^#gi53i)-eov>-r 
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5ri I ':: 

:^S■/m-K■| :tiih 
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I; -.1 









[ 0 0 7 6 ] ^V^T. 2 ~ 5 tCoV>T. 1 

■t^^fciSi. ^iiM2~5^ci3^^Ttll^fe^l irtil^ 

mic*-§-1*9£0«]»f®o^iSa^5r=ffofct 

(itmm) it^mx'tt. mimm^<o-<-:^h^m\^^ 

10 1 M 1 5 RXfm 2 S 1 6 ©M:^Sr?g^ bfc. ^rixfii 
[0 0 7 7] »e5tt:tJtgifisjo5^-g-flE9(D«-0fSr*BS-C 

1 i:<^^#a55>. ^2gl 6 imiSl 5 iCD^#gl5^5- 
20 [0 0 7 8] i^VvT. itg50y(coV>T. |IM«»Jl 

[0 0 7 9] w^^i^Tmzm'^i$^9cowm^(r)mmmm 

30 1 ~ 5 J; t) ■hmii>*^\zn±^mt^^':>X\^^ r t ;4Sfc' 

[0 0 8 0] 
[^1] 



'..1 7 

.1 I 



•1 : 



II 


: . 1 ') 







■I A 



[0 0 8 1] ( 1 ) :i^mmmwixit. 7 -< f^^^mm^ 
m<n>9^mm\m^^fif:M2mi^(om&m-^<r>\%.^ 
iK mmi<oy4/^^^Fi(D^mmm±%:i^^-i-^mim 



50 



mi6<omo t^mim 1 5 \zit^xnnmzms.m^:k 
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[0 0 8 2] (2) ^^mi&jr^mx-i-i. mimis corns 
mmzm^im2mi 6<DmBm^<r>tt^o. i~o. 

[0 08 3] {3) :$:mmmuxii. mimi 5RX/m 

[0084] (4) *^ife?g^t:'Jl. m2Sl 6{*^1 

[0 0 8 51 y jv^m*m^miA(Di^nmQ c 
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